It has been suggested that immunization procedures, to be effective, should simulate the immune responses induced by natural infection (3) . In the case of viral upper respiratory disease, natural infection leads to the appearance of specific antibody both in serum and in the secretions at the local site of infection (4) . Unnatural routes of infection with live viruses have been used to promote immunity against a number of diseases such as rubella, rubeola, and mumps. In the case of adenovirus, a respiratory pathogen, immunization against disease by using live entericcoated virus preparations which promote asymptomatic intestinal infections has proved very effective (12) . The mechanism by which immunity is induced by enteric adenovirus infections has not been investigated thoroughly. However, Smith et al. were unable to detect nasal neutralizing (N) antibody in volunteers immunized with adenovirus type 4 enteric vaccine who did develop serum N antibody (11) . Since this same vaccine has been shown to be highly protective against adenovirus type 4-associated disease, it has been suggested that serum antibody alone affords protection against adenoviral disease.
The administration of adenovirus type 21 vaccine under controlled conditions (6) enabled us to re-examine the nasal responses to enteric immunization, to document the development of antibodies in the local secretions of the intestinal tract, and to examine in detail the development of immunoglobulins in the sera.
MATERIALS AND METHODS
Subjects. Immunologic responses after administration of adenovirus type 21 vaccine were investigated in the same 15 adult male volunteers in whom vaccine safety and efficacy were studied by Dudding et al. (6) . Volunteers lacked detectable adenovirus type 21 N antibody at serum dilutions of 1:2. Capsules containing 106.4 tissue culture infectious doses (TCID5o) of type 21 vaccine virus (V-270) were given to ten of the volunteers, and the remaining five received placebos. The men were housed in closed wards throughout the period of study.
Specimens. Samples of serum were obtained initially and at weekly intervals after immunization. Throat and nasal washes and stools were collected daily from 4 days before through 28 days after immunization. All samples were frozen immediately and stored at -70 C before being tested. Nasal washes were obtained by irrigating the nasal mucosa with 10 ml of normal saline (1 specific antibody might not be detectable. Therefore, IgG was extracted from the sera of several individuals by using DEAE Sephadex A-50. These extracts were concentrated to approximately the original amount of IgG and were found by immunoelectrophoresis to contain only IgG. Neutralization studies done on the whole sera and the extracted IgG from two volunteers showed parallel rises in neutralizing activity (Fig. 3) .
Antibody responses of nasal secretions. Nasal washes were studied for the presence of adenovirus antibody. The relative amounts of IgG, IgM, and IgA were estimated in each concentrated specimen by using low-level immunoplates and serum standards. 
